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(Bib) db) irkftm-%&2<?mgtim 

(D2b) 

«r ( i b > *mm2amwBkits&ym 1 

«2<0M/yf (G2b) CDJSS5fc:B^$«-C. 4*>- 
(S/D2b) MWL, 

SlOM/yf (Gib) 3& £ S2iOhP>'^- (G2b) 

10 fcfcioT*®H«a**»SU ^iitci "9 b'-y h7 
>f >-£SS#<mc£ffi$-£. m2ff>hV>^- (G2b)fi 

19*352 5i38<0*tS. 

[M*®27] t'vh7>(y{Blc)£SR(l 

c) frt>ftti£tzti»b, mi<ohv-y^-<rmmizm3(rt 
tmmm < 1 3 c > *am 

ftfctf y h7>fy(Blc) £JBj3tt--&fctf>. SSI <0h 
U><f- (Glc) £S#«{C#mfl^#TSifcU 
20 *2«M/yf (G2c) <01^tiBSS§«t. 

8^AfcJ:t*T--y y^fci 0m2<O3*®^fH-r? 
*lfcSS2oy-X/>' W ( S/D 2 c ) fcJMfc 
U 

K-TS*!*;*!) S^U a yfcJ:tfSS 1 <0SHifcS« ( D l 
c ) SROBtflMNRffi ( L) <0«Jf«tc*$trVC. 
a)$l <0M/Vf (Glc) kffiffiK.*-**? vT 
UWMWcsr-*? y r l/C v vfrv** 2 *> ^f-co® 

c) r— — yv^cio. f— TSiutHcys^yay^) 

^y yyaxiSK ( I c ) A^t)"«H--&SS 1 tf>&»® 

^(Dlc) 

IS^S2 5i5»«0^S. 

[IS5RJS2 8 3 S« ( 1 a ) £fg 1 ^m^T'K-T 

u 

|g 1 <0#^t{±^^ 2 nmmj&T F-7-§^b* >/ 
40 K5>f V (Bla)t >f^->^AiJj:tXr--y^ 
tciOSHoM^V^- (Gl a) <7)&M£-!$mmtXB 

aS2<7)M^^ (G2a) OfigKtcBi^^-li-T. -f^>- 

&Afc«fct^r--y 0lg2^)y-A/Hw>f y 

«^ (S/D 2 a) £*&£U 
S^ffi9Jt«£^^t:l3^T, mi^M^^f- (Gl 
a) t&2<7)}>]s>* (G2a) h^S^O^aiSlSt: 
iJJtSI6»«iRS-|^L. cn^J: •? t'yb^ ^ (B 
1 a) £gf#WtSg{fi$-tf\ ^2«DM^yf- (G2a) 

so ftx<7>m®4 *y&Aiz£<)mi <m$m& (di a) 



(6) 
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1 0 



[m&%29l &2<0hUy*f- (G2a) <73lSg8fcP 
&Z*tX. W,2<r)V-X/YV4Vffi& (S/D2a) 

m2<7)y-X/KW>-3I& (S/D2a) tfVf^va 

y^U i<l{=:J:*)m20M^^ (G2a) 
fcSKU fcfc'Lt'vh^-fy ( B ] a ) iOt^fcS 

3l^ttffliiftW^i£^ «S2»bPyf (G2a) <D]j£ 
fSfllitflc (Ba) 

it*JS2 5~2 8 <ov^-m*» i Tms&nnm. 

[OOOl] 

[|$5J*>JKrSi£*#SF] DRAMW1/ 
[0002] 

[00031 ^ t y Wffifttfffcb 6 (COiXTlS^J^* 1 
^ffi&BA^yx hv? *Hr*M XFizi->XW&^*iX 

niot, zfuzffi&LX l h^^x^^y-feA^o 

[0004] 1 ~?«>W3:*8j£fc Uftf^Oil 
y ayfytJTl/- J-KJffiSK huy+t LX 

$mt&ZkX'$>& K.Yamada ^fclJ:4 "A 

deeptrenched Capacitor technology for 4 MBit DRAM 
s", Proc. Intern, Electronic Devices and Materials 
IEDM 85, P-702) . 

[00051 Mcostig&ms. tLT. tit mrx y a 

us-ps 5 376 575 fttficEMO/*-*'**' 
MOS h^^^'X^OffiM^^f fetlS. 
[0006] 5feS<0 M ^^ftftffl^l^ffilS 1962062 
5.1 let*. SS$? h 9 y$?xW<-*'fi1Wl OShy> 



-?<^tts. ^-M^yf-p^fcu^^ynyx^-^-eix 
mztzz^xwimttiz. s-M^f-^rtc: 

10 f-toa^lSBOhUyf-fctdftiSrS^li-/^ 
tt s SSl^-h®8i^fili.fc^Kh7>'i'*x^*sffia3 
*rC**»K 3^ffc7M ^F^oO^r-l^-?-*):? 
^2SB<0M^->-f-fcfc:^W?.^2a:.y> ; KH4, Sg2 
hm«£ffili.fc!fl 2 f 9 > zS* fimWiSixX w 
•5. .1 ^t'jayfyf^t'jy-hU 

£#T-r 9>-Fte«g?*-s$i vu^ft}&oT<enf 
t »/ h 5 4 y<n(mt ittssas .msih^yisx?* 

SnTV^^h^y^x^k^^iLTti^^v^ 

30 i*»^Tft-5. 

[0007] M 'y^ftWB^I^ajS I« 195 191 60 
CI fcf2»$*lT^£DRAM-fc/l^Wfciixlf. ^ 
t y-fe7WTfcfc^-?-#/WMO S h^^X^^Utt^ 

o , -e^^^rt^asti y i/rmz-y- hm&tz x r>x 
mmzti, §tfcS2w-vi < wyi8«i* 

40 

[00 08] i^. T^y^-^BRSr US 4 630 088 
ti^^D RAM-b^ri^f liZ Ztlli , ^^e y-t/i^os 
ffi h 5 >^*X^ k t* y h 5 ^i; ^tc-x * y 
y^y^mm^iix^t. £^%&. xf7-fr«* 

YvVV* ^fci3ft«.±*-iJ .fcTTF^y-X/ K 1^-f 
50 4>mtiHt. 2o<7>X y^d^-*kS5@U-CV% 
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[00091 2 £>£7.* 'J^-^E^HF IB 5 214 603 
yf^fcfc'rh^^ ^k^lSIfc^^y-fe/U^lHRf^ 

[00 10] 

U-fe/l'k LT 1 h^V^X^^'J-fc/t-S^TUlFlXig 
TW. 3r&tffc£oS«DRAM*/l/rM<Dfc«><r) 

[00 1 1 i 

«UF #i l oeogiK b 5 y^-X^fc** U 3 >~fr k 
s-^rr&^'J^/i'k. s^e*ww-*2o*>xy5?fc 

fi. HffiS^?h7>'v ! x^tc^t«.2-o<oy-x/HP 
4 yffigm 3 *>^=5:< k t-*»V-^/ KM >HW 

ffiy-X/FM >^®i^«cf8ji«c«2-pwc-/> j 
fc:&LTii9. «af-r**fltW4. 2 

flESfSjt*^tJtt'5> 2 o<?)x -y s;<9 d *>ffc6r<ox v i^fc 
t±. WEBB? h 9 v i Jx9(n^**)\m8&W$v> y t z. 
ZliZ. f-**rt^j££^-rSxwyh#EE$tiT 

#9, *v*/tf8&*r&±-r&mx.uxyh<?m*)tzt3 



£9. flEV-VPl^'f y«S«)5%*2«y-V 

k m >«Mtt. 7- k 5>f ^ t 3Baw**i*t«te*- 

t b' y h 7 A > k tmZ tlX v* .1 fc 5r«fS k^S D R 
AM-teA-r M (cJ: 9A¥fc£*t& . 
[ 0 0 1 2 ] § 6fc*9MBaMK±* SUfcJWrfcSfiSE 
-T?»|g2<oM^yf-$-««fc:^fi6t-C. «ifcj»2*>h 

fctts 2-xoy-x/KM vffl$(r>^ 1 

10 *;HB«k**^4¥*^fii*££&3-£> MEV~- 
x/KMXBMtt. *2*>M'>'**U:9ift*3*L*. 

#»i&fletciii»vt. to 2 ocox - y Jco o — * £ 

2Oi0X-y^«05*»f6*^«^>f3i->'aA (schr 
aege Implantation) "T^Cl kT_ f-^r ^/I^1S<0^3 
Wk^^fc^^^h>y7mtS^fi£t. 

W ywioa^itl ©y-VPM v®«kggg!$ft 
20 &x*:Vziy?y*&m&L. v-t^AyiLls&VX 

#t*8kSeW-4Clk«-!8ak-*-£> DRAHWW 
[0013] fi!JSa*«K{±^^^W^SIM9^il*»* 
[00 14] 

[fKB<?^»<0?^] *fKafciSDRAM-fe^TM 

(t^ 2oov— x/KM >^«<^3^ : 5r< k t— 
k, -e^TfcM^n^^^/HSJSk^ifLS. S 
1R h =y y\sX9\mo Sf7 yi^x^ k bT«f j££*vt 
c:»^-s ¥»«c»it«ct±»i6rrS2o<ox.y>'- 

^LttJO. -WlfetfWtvSfltV-X/KM^ilW 
2o«oxv>?£7>-^t:«L-Cv^. f-v^^SCfiy 

40 t-c . *mmm&£3iifz 2o«i y i?<?mm~ 

ti^^HSiSWS^WkCl^tC. f-r^^^$rtBjh 
■rSitfOX^yhKti. *20!7-K5>f y*«K»L 

x v>s . eitf)xw > h«y-x/h- u>r y^J*«oT* 

tCffigSil-Cfc 1 ). tJt^oT^^DRAM-fe/WTM 
td. T>< U #-&*[5flflF US 4630 088 fciSDRAM 

50 ^«H2«y— ^/KU"f HWBi. H9-f 



1 3 



(8) 



%mW- 1 1 -1 3 5 7 5 7 
1 4 



[0018)** l> 3 >"f>y££*mi,ZMib&tsZ b 



[ 0 0 1 5 1 f-* */W&££raUtr£xu* V M*?-* 6 . 

*/WX 1- -yT®i*i: LT8tJ£T§ 6. £«f+JM'Xf [0019] £SO±tC3>-^y-»fS-Eg^S%^. m 

vT&mt j f'**}i&)&bmt.mw&cv-7i$tix^ 2<oy-x/h*wyig«£bVb7-f ><D-®$H:t- 

-5-LTm2<OhU>'^mi^x.yytJj:l^/'ifcliSg 10 i&JgjaW&.ri;*^ , ^A,t±Jua^T^< fctSJ 

wwmt*<o&, sw**s^ts . wt 2 <n mmzti. ztit>ti*ti*t&*: < t tis^-w^m 1 <o 

\*uytt&\n^y¥iiXlf/$.iZii&2<r>x.*?i? M^yfJ:H757 hTftO. "7^^2rffl 

[0 0 1 6] SfOStb'-yh^^f^^-rSDRAM-fe J^tt^tWm^X^^^ftS. *2»M^yf- 

M^^t^BoT^-Ptt2O<0!7— l ; 7'f>^^«S 20 Ut. 3520hl^?^**LmiOfc^oTBS»)^d* 

K^SV^^-V^A^^fflih-TSxW^Mi. #205 [0 02 0] S52<Z>y— X/F W MWttttT-* YvA 

©l/CESS*.*. -ixtiO, fcSb-yF^fvfcg fclixb-^dfWA^ci-oT, b'.y F^>f y<Dfc«>coJI 

fcrr^TBSS^-g-SjK * *:*±^ 2 <r>x. -y y^-^-^T E£ 30 ASv^fc^FfxfciSE&rsSSl^M^^^^ix. d 

jffiffttfc, t*-y hvJ y<Z®~> tLlZ£r>X\zvb?4 y&1Z&<DmtfttffiZ1X&. £<0 

xV-.X^Ffc. af2WM^^tctJft*SHewc.v^i: Jtto^ej&^b'yF^'fJo&^&S. 1 sotBUKSii* 

SS2<Ox»/^tc3SS{cB^$-fr-SClk36«f§S. V-K bV h54 vafEirHtf&tSSftS. S&loF 



[0017] rD-feXS-fSf*(C^-^fc«>. m OiSUb'y /F W ^^fcto^fc^^A^lSOJt^Jl^ 
F-M V^Sfflt^V^tfcslsSWH^rtfcA*. S52 m<oy-x/F W ^ffi^tf-p^/HS^^t 

«£*t£. Ht.f7>5>f>'k^iSiifc^ : E';-fe^ [0021 ) *2*>y-.*/r«w Mffi^s^eiijt 

^-f^^r^^-K^^^ioTMWtSfcfttc. 40 ftZ-ftLXVvh?4 yb&%iZtiX\*Zi$ret. mm 

VyhvJ y&b^xm*)'&o* : £V-tzJl'l£ii^X?-4r B£ttL8iS£!©Srt-&ISte^LT, m2<oy-x/K 

ttsigi^x>y>?tc-r<-cBs^$-rc. ^ft«^2<ox cifcj^T^^. ^iwt. b>y hMXj^i^M' 

iszMm2n^vvtzmiLximtixt£*7v*x -c^sl, $>&^\i*tibim<omm3&x'v-rtz>z 

c^^^^is^^^otv^mx-hh, ztuzi*). fcfe-c#s. miw~^/Y\^^ymmtf^bx.\i. 
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^lWM^y^fc^2<0M^>'^5r^-fi>;i: 
[00223 2g 1 OV-X/ F y-f 

•J y^lCj: 0SI2<9FUy^tf>i£g8?>-a$*:£t£. 

r-~ u y^i F-/*y h fcis^s-frstfire* < . 
S2<oy -x/ F i/ 4 yn*8£fc *if fflWTfc X tfiss 

V-x/ F W ym&o&Z im2<r>h vym&gtiz 

[0023] b*>y F54 y£ail<0Fyyf-J£gS«04:t 

[00243 sswu:. F-rStutoKU S'U 3 

1 <0F^y?-£»#SGfcl8fc-r£ fcfc* ott> hvj 

#*rr&. mat. vvh^jyazmmt 
[00253 siRWfc. mi<7>huymm%izm30> 

uy**fcfci.tfS'!l*'-f F, tfiJW F» tfUS'Ua 

§*Utb*.y y£±tS-£S. 
[00263 b'-yh^-fVfcaStCiy^S^^S* 

Jttttffc Wi 5X£ 

S-^&ifc-CfcS. b*-/F5-fyj&£fcCS&3 

1 <of P y^cox «y 2*cM*f * * i ntmimmwfr 
%<t , b y f 5 -r yA^wfcsai-r s * 

[00273 b'-yf^-r ytrnwucx 



[00283 JOTMHtitKflttaftfc* i: x. if «£M * 
>i£A (schraege Implantation) ICj; y^l O&ifcfl 

»WWU* *u <r*i.« b -y f ^ y# & v& 2 <oy -X 

[00293 ^Sfifcfiiiltt*. ^ttff«<0«faii:xy 

^^.y^tc«j:->Tm-rs;ttT#s. <r # 

10 cog*. r--U^Xx-yrfci$ftSSEiJ[t:J:-5T^l 
F-TSfufc* U >- 'J a^^tarofcfc&KttOTP? F 

nmmiKtiK. ^s. ^s^y-9--r f**k*f 
-T-^n^*- y^y^ y^w^rs i s . 
20 [00303 ifc, *IS^**W£isvvt:. ^2«oy- 

Jgt-mt> $^t=-to±tSS7o«86®*jgBW-*c: 

^^^^^^S-rs^, ^57^SSiat:ioT^6 

[00313 *f yigL b> h 5-^ t-OD RAM-fe;P 
30 TV A COV- F^-f y<?>J^fc*fc y , ^a^rx^- 
^O^t J: 2 £0 F 1^ y-f- t^l-f S ^-CISSE 

H2<OM^^fcHMWfc 3 Fffl^:J£a5^a<t&<fiS 
3&«fcS. i<OJt«>. JfiStmx yf-^fc^bJtSXyf- 
y^SHS fc^fm»X.yf>^^t5tt«.X.yf-^ai 

[00323 ^ffl&J&SBtffc i: ^^JSSJflBt^O^lii: 
tT^tS^WA. x-y^yj/ai^^ittSf-^t 

40 ^=s:< t %>w.2<n hvy^-imf^rttmimiau 
micmi>xf$2<nhuyi'Coi&ik<7)&bM^mzj: y *> 

S 4> i T'x <y ^y ^-t S ^ bUzi-iX Wtf& 

[0 03 33 T7-F9-T yfr«W-*fc». 

[0034] ¥m:im<?m j rt>ixtz j m2<r) f y y*m 

t,zBf&.2ix* 7- YW&m2W-X/ F W ^fS« 
50 J»20V-x/FU-f yfS^^^fc-aUTJi^r^ 



( 1 

1 7 

[0035] *ifeHa<o« ! |^c. »i<^e»fiui«t^s52 

[0036] 36tc*30saftt*r. micoimmmk 
&m2(7)v-x/vu-<i>®.miic.jmi,tz®. w,2<r> 

h. ^3<^ISftJi«7=rhyy^57-f«K:J: , ?ffl3Hl: 
£*U ^n*iS!2<OMx>^<o^figtglLT'=?X^i:t 

w^m:jm<mmz&^xm20>mm\i.-?x? t lx 
m^hti. m i com&mfa<?>~-*8ft$:$m-f2> . m 
*>«i»jr him* ti&is&. m2<&mmim i *>*§b& 

JS<0JbfcffiS$ft6. m6<0M8l!jSi:|g7^)1fl» 

jffcttiK&ri**£« ig6^«i»Ji^2o«»«o± 
8S3 OMIIMU* 7 ?>ttl»litf>_tWEJj£$ 

ft*. 

[ 0 0 3 7 J $ 1 tf9ffifi&eJt*»tL*^«$ft=fl:Vv*§^ 

zvisz^nhuyi-^&te&wfxfk vxm 

[ 0 0 3 8 ] $ S> tC*5ra<0«if^t=i5V »T . V-^ / F 
h tJ: -oTJiS lOV-V FW VfMfc 'J a 
7 ME i oTSS2 COV-X/ F W ^ffitffe tV F 5 -f 
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[0 039] -rft^Orjy^Mi.. &30itta£tgJttt 
[0040] t-yW*±(Hfc»s 

y-x/p w >^j*o±k:. t&mtmfrt>&2>& 1 <o 

»2«IIWiMWtMm*8il*. <fcfc. 352 

UHRWfcx**^$ft.*. dfUCfcOy-x/FU 
4 >-£^J^taafc&*^j£S*u ftfWSJiV-x 
/FW^fBS^JJffcrfcVvC. *r—hW<r>±JTKii$ 

x. nsratn^^h^ts. 

[0 04i]aHRKric. Z.tLt><r>n>>99Ytt<^Z. 
2«0iie»flliSfte!)f9gj£$*iS. acfc. fihZ.\£9>y*. 

[ o o 4 2 1 ^ * u 3 v-r yih&^a^KJS^att-r ^ 

&Ktt£>0&!8.2tlh. xe^^f^-r/HCJ:->T^l<D 
y— x/yva yffi&totctb<7)®<n±tz > ^f-r^vfflS. 

^->^EA{c:J:-5Tm2<oy-x/^W vfRJS^Jt* 

[00431 §^.t*«fflO#rtt:'m2«0V-X/K^ 
) [ 0 0 4 4 J £ *^BO^tC*3V>TB4^fflBb® 



(11) 1 1-1 3 5 7 5 7 

19 20 

[00451 $ h\Z&3ffiP)Vin£.i5\vZ . -f-v^X fctt. 3>-X>^M^E^S iOzl. ON®. N OJf 

fc^OVX^fcttLffifflttFfrvx? Sffl^Ckti-j [0049] ifcfc. l^£#SBL^ J fc**9J«Og5*SW 

idT^5^)*l8ft@fe:«J:0m4<O|«»®ifS«a§iiS. [00 50] 

-WriO, ^^FUyf-tcfLtt^GJfcgfc^t. * [HMEW1 SBl<Oia604*>*§£, §8i&tt^iiS 1 <03&f£ 

r^-uv^tci »2»M^>^rtfe-e Ls ?*>K-'ts'hagiif!ri o-i*cm-*-efcs. m 

<7)Z£n2ftteM^m$3mfflmt LT«V»fcft. «1 a^^*/l^Kaa<9fc*><ap®F-7*eSK 

ZtlKL£'7T&2<Dhlsy j h£&'>rm t )-£!0&h?>' 20 a|*£Kl a<0^a|O atBBSUT** 1 ?, 

zSX-9ifiK^£.%1&£tLi>. -?< i E'jy-KI±-fert'77'5 MttE&ttlO'Tcm-*. SI3»1 junTC&Si^ «L<0 

4*^hTm»V-:^FWV*Mi:JS«*h.* pJBF-yJlSKaKfctvt.. HlW-X/FW 5" 

tf. flSloy-X/HWvWKSRfttt. HfSS/D l a»fc4t><0n*BF-7"JaSSa#>f*>Tfe 

Six, KCaraffi^tfffiiSSftX. X*yy-F<035 /D 1 a«9JtitXDJiS S a^F-^MR&Mt. »5X 

SjWI^V— */FW>«W«l8HfcfiHM-** 1 O" c m-^T'fti. Ilfly-V^W V^S/ 

T» iWtffli«l7f^7?$fl&. 3S5<Offl Dl aOJf SSafcfcftl 5 0nmtf)SS§T*S (I3l# 

HWBjWH*S§*U »4<04fl»JgfcJ:"9m2«y-X/H »g) . 

W>iS8£fcttm2<0^Jta^$*L&. X [005 1] (Rv3*LT*«&») Sfil03^;*.?£J&j£ 

*\)S—¥hmitoV—X/Vls4yW*k0mnMR 30 rSfctf). S iO 2 #*S2 0 0nm<0£$TTEOS2: 

£»rtSfcrt£*:«>. aVT>"?flS*<0Sai«^l^ £ J: OWE . * MJ V*^ i 0 S i O 2 1± 

Sit*. iKfc. ^t'jy-PiWlwy-VFWy fchifcTCHFa +0 2 fcJ: Oxyf-y^fctu 

{ij^d^oiotm-m^sttsid. asset* *9i>>fcw«£^.5xF5>f:7^^ig£8B3s 

^yy-Ffc#l^/W?T74XyF3ftT«8£3*l SSKOM^f-Gl a#<JBj£$;h.£ (®2#fS) . X* 

f-r^ht <:ti.{fHBr + NF 3 +He+0 

[0 0 4 6] y a^fm^t^SftS^t. 2J&«3SLTtr>S. 2o<D$&ltf>Ft'y?-G 1 a 

TtSh^l'CfcS. 40 rim*>J5$TS i o 2 ft«f»u»f^7?ni tc 

mmM?msL*&m&x\ < ~-7Lxt>£\ l \ »fcn^fc.F-:r3*i*:fcr<yF5-f yB i a*gg^§ix 

h. ZtO&bbttt F— r*ftft>|cy ^Ur7V«73*faj. 9. tr-y 1 a<0F-^ybiUS{i*«;5x 1 0 

fc£«fcoT?T*>*l6. Tmi^M^y^Gl a^X-«/S/*«fiSgS<t4 (S3. 

[00471^1 *>y-X/ HP-f yfWItt, HRfc: n B4«H) . 

^fcfiP^fc-r^it^'Cf 5. [0052]^. SiO 2 ^5 0 0nm^J?$TT 

[ o o 4 8] «j a^xy-y-^MS-eft^^. ^ so bos&icJ: <omta^ti. ^SO a*«Sfb-f 



(1 

2 1 

[0 0 5 3]miOMB&«Hla£jBj£T£*:tf>. #1 

fctg2«0ffiBWIH2a£^i-£!ttf>. *?JlO0nmcO 
JSSTs|f!;^U3>T6«»fffi**i*. $£(c*-tf)_Bl3&3 

Si0 2 *«Waj$^. *hUV^57J6fcJ:9*'f« 
SJiCS i 0 2 tffcfcifcfCHFs +O2 fciO. fl2£0 

3&«cl 1 a^ia^liOaKSfLSSfc^SttAfc: 
t\ ch 3 +02 tiOx-rfv^S. £*t(cltir) 

T S'U 3^5 O 0 nmc^&S^TX'yf-V-^Sfu 
*CDBL m3<oai&®H3a(im2<?5VX^i:UTfflV^ 

kj^li*-* */l^«K a a 0)1t*b<r>m Ska iT38 L 
TV*S. 2^)&2C0hl^?-G2atii*t5 
#tf»^«gra«^i«. »1- 2 5j«m-efcS (S3, a 
4#8B) . ^2<0M/>'fG2ai:^l(0M^yf-Gl 
aW^^tCiO. f +*^K a a<!OfcW)iS k a 

jymms/vi a^u. suov-x/fw:'' 

mtS/Dl ai3<}:t^-*>*;V<fB#Kaati, ffltfrfcii 
l^SIKOM'yf G 1 atl2»M/yf G 2 at J: 

[00 54] SI20X^— ^Sp2aSrJ^r*3t«>. 
»5 0 nmTS i O2 tftfaiSttx-y^Ky^ftS 
(H3#gg) . A *yi£K{z£*)m2<7)hl'S>'*im 

nJgH-7-$*Ut®2<0y-X/KW>^ISS/ 
D2a#j£j£§*l£. Ig2«y-VHW>1S«S/ 
D 2 aOF-'W hiftStt, »5X1 0»cm"3-C* 

5. r— — \j>7x ; r'yyiz.Xi , )WS2<nv>-x/Yi"i 

>-fgJgS/D2a:i&*I8SgU £*ifcr<J:-oT®2tf>7-X 
/FU-f ^fgtSS/D 2 a«0±ia*Wl»rrm2<7)M^ 
2 a<OSSi5«0±lC®t/T^S. Z<OT~- \) y? 
Xf'V TtCtO, S2W-VPW>«iS/D2 
aCOF-^ybkJSffiffcStl-S. y-X/FW>1gJi£ 
S/D2a«#«j3 0 0nmOgSS-Cfc-5. S52<7)M^y 
fG2 a^flitC*J{tS?ei«!^^«Kt«£l 1 a<7)— ^ 
^2<OM^Vf-G2atCfe->TK0-&d^ ; eU-fe 
A*5MitTV»*. 3S2*>X^— ^Sp 2afc:J;->T. 
S2WV-X/PH yf)SS/D2a<0'( ^">^EAtC 
£>;t 9 ^ 2 <r> Y\s yf-G 2 a <0X .7 >?a 4 fi^$*t-5 . 
[00 55] ittlSHBr + NFs +He+Q 
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2 fciS^yn^x-yf-^SJu Ztnzi.->xm2 
OM'yfG2al^l«M'>fG 1 a<O?Wffl«0^ 
-C*52 0 0nm8K$rS. #0 v-U nyty'j 3Vfc:St 
LSISWfcS i0 2 Srx^^-rSififcJ;!). S&2 
<7)X'<-1fSp2ai;. g2W)>UyfG2 aftfcffig 
§tL^l^«SS5|fiJ&*I laO&tftfl&ScSfta. S 
i0 2 Sr»5 0nm««§-eWajLXy^-A /^^-S^ 
fclCfcoT, (^£:ftXV«S:U) ®3«DX^-^S? 
2<0M^^f-G2a«OX>yv ! fcl^$ilS. fStf^ftfc: 
) 4*y&A-?&Zt£:£>)^ tg2(OM/yfG2artfc 
fig-T^g* 1 ODhl^f-G 1 aC0|&2OXy i^l F 2 a 
n^CF-T§fiyimi<0|£ft^«D 1 a 

im&ztiz. mi<Dmss&mT) 1 a«. wmio 

<0b'y b54 1 a*5j:tfgl20y— X/F W >1B 
«S/D2afcg^U-CV^S, dO*§^ 4*y&X£. 

£. SSl<0l£ffc®«D 1 a(7)K-yWMftgfcfc*«;l 0" 
cm-'TfcS (H6#!«g) . 

[0 056] <«C, ft5 0 0nm(IifSiO2* 5 TEO 

0 ssfc: x *) efjtjs*u as 2 eowmmti 2 a *»saif * z 
T{vmmjwmtz*'>-?:i8&2ti&. -e-lts io 2 

£jfcfcx.fcfCHF 3 +O2 £J*H- vex y^K 
fcfcJ:*). &2<OF^>*G2artWgg^jtfcBaa* 
JgfiSSiU •T;h4±S&2«hl^f-m > ¥fi&J&*JS;L.T 
(05. 06#8&> . i<PO^«=5:lg^{i:^ffiOa<7) 
Tfi50 0nm|CQSUfcO. L)t#-)i:®2W- 
X/F W >-®J«S/D 2 a<0_hffl«t5fcAfcTWag 
l/Cl**. fB2<ObU:^G2a£gB^fcaKx-rf- 

y^SifcT. ®2«0M^^G2<!vraitrlisl5coi® 

[0057] ztitzm^x. m*)-&$2mmi<z>hu 
y*G 1 <oisifc:{aa^-s«is^ 1 * fcs a m 1 
h h^x^ Pm 1 im^xwrttanzA *ymx 

Irffa^fcT. m2<0M^^G2a{Ct5tt-|)m2<0X 
•y^2F2atf>-aS$Hc. h */7*fSSC a*« 

(@7#S^) . gl<D*hV^>-? 
Pm 1 fci 0S*>iT^:««{±a*> i 5:V^2<O*M^ 

d^fcrv m2<75MxV'f-G2atC^J*t«>mi<55X'y^ 
«) 2 F 1 alC^r^X h v7^t$Lc a.tflm.Ztl& (0 

7#»i) . +**ivxh -;yw&c*<o\ ! --j*yhim. 

(ii!lixi0 l9 cm-'t6l». 
[0 0 58]|»SKt^«J:'3. OnmiOl§«y-h 
gm«:Gda*^$ixS (08#ga) . V—FJJy 
Wl a£7£j£-r&Jti6£. n^H— 7"StL^U^U 
3^1 SOnm^^-r-WtiJ^ttS. <?Cfc:. tS2<0 
ffiffijISH 2 a tmm-h^ hm%ftG da«SIMS 
aj-rS^T'. fefci.(fC 2 Fe +O2 {ctOsK'J^'Ja 
y*«x>y^-y^$^S. -?-LT^-hM^*jcGcia^ 
50 ajg&JHi.. Jt i: t HH F Srffl S i O 2 co^firfSx >y 
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f-y^tiOKHfe^S. m2<7)hUy+G2a OffiS&JI (0*r£-f) . MI2<0*iB&JI (BS^rf ) . 35 

<0^1OXy> : 2Flai;IS2<0hl'y^G2a<0B2 305HB&J1 (H^-f) „ 352tf> M">"^G2 b. 351 

SSl^y-X/FW >^JSS/D1 atBSS 2^J&20hUi^-G2bO#4'*lfc 

LtifLT^S (ia8#»S) . Oidfc. f2»y-X/PW>il«S/D2b s 35 

[00 591 $€>fcd;h.fc^^Ti»5 0 0nmtf)^S-e l<DffiSfcg|ii£ (S^-T) , 352«0M^:xf-G 2 bcOfc 

S i O2 #$fifJ£:fU ft¥«8^&fcJ: O^Pffl-fcSir tf>WJggPflfie#:B b . f^^hrTUSCb. 351 
«rfHC«t->-CS§209ieS«iji«cI 2a*^t5 (H 10 mfflmfc (H^-r> . =5:iotffcl*-*-h^mf*:Gd 

[0060] S^^hU^m^^S^k y^ttl 5 0nm<0@$-CSfai$^ S52iO*|SSieH2 

t> JBIW-X/FW V®«S/D 1 a<0-g£Jb&* b (CK^-T S M*m#G d b tf)8fc»Tt>*gm-r& * 

jsm-r-s^T, s i o 2 ^■yf-v^^ti.*. »4 o o x\ {v^mtmmm^x wmftztiz . ztixm^ 

nmll^y^XT^SrtfraiU 3520l£i»fl8t* I 2 T\ *7-K7>f >-Wl bOi; »)tty-MffiGabtfX 

aiOSffltS^tfctz.tf SF 6 Ki->TX 7 f ^-•9-C7)A^-fe-CS52<7)M'>'^G2b^J;<-/^4it 

-rattle**). MJi<oy-x/HW>-««s/Di ssrc ^^yayiisivf^w. v-h'^-r 

a.<nit<to<nziV??\-K*im$&ixZ> (I8$i) . VW1 b«S52««Bl!l«H2b{cB^L=5rO. £0<£ 
[0061]<Rfc. m2 0 0nm<^m^Xrr^-i-^9f S i O2 #ift5 0 0 n mO£§T*raj$*U 3520 

aj^ns. mi^n^j^-rv-bP i a^jg^-s 20 ^jgH2b^j^-rs*T^^«s»9w«fca:0 ;s Fa 

ss2w«»«is*i 2 a#£aj-$-sa-e. fcti.» s. fci:i.trc2 F 6 +o 2 $mv^s i o 2 tzm,m 

c 1 2 +o 2 tci or^ft^xvfyms. *w tR«fcKU^y3>-s-x.y^^-r4«rfct:«toT. as 

^15ft20nm«i:t'Bao. sSro. sTiO 2<0*B&JIH 2 b#Bfc*£il3 . ^tsK^T. 351 <D 

stfflfiiiSfU ^iXfc^^T^y-rV^i^^Kda^ y-x/HW>nas/Di b#a&iJL"t351tf>*fB& 

jmZtli. 8>3 0 0nmWr^f-->*£«fifr?-££i:fc: SH 1 b^B^^SiT". fckJitfCHFs +0 2 

AOx Mi20a>'7 f yim^-hP2a*g^StiS ±oTSi0 2 #x./?-:x;/$*U>. 352?>tgli8flSjt{* 

(S8#SS) . I 2btf>_Ba{i. mi COV-X/KW ^S«S/D 1 

[00 62]SS2<^IB6Wco^«>»lcOlSSSWi:H b «fc <5 kgV>ffiStc:;&&. njgfc ?*-:r$;ftfctf U S^U 
1-**AsmmKa.b<7)tilfi0)mSKbkmcOV- 30 ay^SOOnm^STWaib, #i=352c?>J©»«i 

X/KH yffl&S/D 1 btf>*tf>tf>JBSSb£#t»S5 3t«U 2 b tfm&~T& 3 rfl££*fiSWBf®£?T 3 CI fc 

2<*>SStl b«frfc. fKD^MlbJW^.lk-C ±9, SCI *>y— X/FW yffi&S/l> 1 bfcSttL-fc 

S51<OM^^Glb3&qg«§*lS (09#!&) . ^r^'f^^h^tltn^^hKb^W. 351 

gSloSSSSGtettH^Ov *l«M/XfGlb OlQfiMo^tHai. ^ittcfigV^SSl^nVx^ 

li$}2jum<r)M2X'$>&. f&10)hV>y?-Glb<7)mM TP—hPlb. 3 y -f>"91^«cK d b . 352<93>' 

fctfyMM^B 1 b£j&£-rS7tK>. £>400nm«D T>"F:7V--hP2ba9£j£$*tS (01 0#M> . 

^$-r-s?asicn^b*-7-$iTjfc^y s^'j ^yum&z [ o o 6 5 ] n3<vmfflmzj:tum 1 <ommm>^ 

ti. minvx?Mibtfm&^&&Tiemmfmm tmu. f-v^-^«Kac<o^<o®skcfcssico 

tcj: "JTfflftS*!.. ttl . 2^m<^5Uk'i7fA7 y-x/H W >«8S/D 1 c Ofctt*)flS S c 

t'vh^-f^B 1 btittljum 40 -rsm3<0*Kl c+tc. Ml <WX?M 1 c S-fflV^ 

C0mZt*h. Ki»b?-fyB l b$rS«lb^tl^ ^i:T^2/im«^$<Of51<OM^>'^G 1 c*^;S 
ttK2te*8tf-£*:tf>. T--Uy^tJ:9t'rh9-fVB (Hi l#»g) . 353iO^»«BtflsI 3cSr^-f- 

1 bOK-;N->-h#&«l b*mtSt2il. ^t^Cio S^tc. S i0 2 ***55 Onm^^T-flfiiJStL^. 

TS&2<?)!£StfS*£D 2 b*^|tS (a9#M) . <JCt»4 0 0 nm^I^^f V^'Jt'f h*A*#f 

[00 63] (@^§^.TV^) mi^*feS«^*Sr £K§tl. SSl^X^Ml c*<Siaj-r^*^^DS6^j 
MtSfcft, m 1 <n , 3m.W.<ry%&<n£ o lz s i o 2 *f« BfSKi 0 ^a-fbStu -eol*. 1 . 2 /x m^ggS T* 

I^SOOnm^ST-TEOSffitliO^raj^ &1 X>yf-y^$tt-&. X^ftXh h LTtifefc^S F 
W-VFH >^«S/Dlb0^ft«?3SSSb*« eWiUtV^*. itlCioTb'y h7-f >B 1 c**fe 
Sgaj-T -5 * T'fl^SfSWfff® K J: , 5-¥ffl^tLS. tS. Clfi-^^b'-y h VB 1 ctt. 353^>*6»1«Jt 

[00641 S^^SfK^ISSei^l^^J:?^. Ml 50 #1 3 c(C«k i?2S8U c*^{g»^5 (01 1# 
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gg) . ztitzm^x % Sfs 3 <nvmtm& I 3 c <r>mw& mttmizW, l^h^yfoict #-^5 ••/ r LT wa- 

^A s )t:i:x.JfHFtJ:OI**?ix-l>. ufgigCfcvvt, fc'y >-B 1 cO— gfr»-fc3S2«9 

[ 0 0 6 6 ] 51 1 «9fc&«)£flc I 1 c £j&fi£t£fctf>. V-X/ KH S/D 2 c OHWfcWRiW* * 

^lf)|gffit?9<0^cOJ:3tI*«J5 0 0nm«O^T'S i X\ S i 0 2 ^'X-yf-^SflS (Hi 5#1D . i<0 

0 2 ^Wai^tl. SSKOV— X/HW^f >1g*£S/D 1 BWTXh^JzrV&fthl'zsA h7X?tf»f?^ 

[0 0 6 7]*iJl0 0nin<9J5$'CSiO 2 3r«T{fc-r& TfrtcMfcU ^tLfet^Wtw^-A^yrLTW^ 

dhtciO, moffBb®HicjW&£3;ft.S. miO S. *OSL &70*tBI!jJBH7cfc:J:9, 

Onmng.ZTXVi'V^y&VTlii'r&ZklZJ:*). & VX?*hfc&S^&®6?)*iBWIH6 c<D^##ftiS? 

2<0iHfH2c^^il%. #>1 00nm«0^S-e 10 b'-y hJJ 1 c fc*2*>y-X/!«W 

s i o 2 s-wm-rs ii^io. &6 <r>mmn 6 c # «s/d 2 c t *«§:««g^-s«sstt<ofl}ji«:L c &m 

-tzzttzx*). m<ommmn7oi}^m^tih. * onm$ojg$-e*rtfj$*u ^7<o«awiH7c*%*$ 

fc, lOOnm^-es i 0 2 £$rjfrt.5«ri:fcj; *ITS56*>*K&JIH 6 c#&ffi-<r£*t\ 4fc¥«ffifiKffiF 

0. SJ3<0*§8W1H3cj5^j£$*I.S (HI 2. Hi 3 StCfc 9¥Sfc£*l.£. ifcfc. i&O. 9jum<0SiSS-ex 

•J. S&3tf>»Bi!lJiH3c. S7«il»iH7c. SS6*0 JfrSUBSflcP 1 (Hi 4. Hi 5#gg) . 

«K»BH6c. &2<Sfii8WaH2c. #&lftz&l<Z>?i ZLCOmS. »6««I&®H 6 cim?i 

K«gHlc*«^§-fk§tl.S„ <5Ct$2<0hU>'fG2c *u C^«B&®{C«fc0m2«ffi8&JaH2c*ffi^|$ix 

i?>j^tcibfc »? . m3<vtmmn3cii'?x.7tvxm 20 x y f-^>-hfcLTi£fcfci.fcfc 2 F6 +o 2 tm 

tfHBr+NF 3 +He+0 2 tCt O 0 nm^ j&ffrP 1 <OK-Ayb*^l ctCtfiiWS. ZtltZ.£ 

S-C^yav^Xy^^Stl*. O^KOlfefcjgttDl c*^t. ^(O^IStcioT^U 

[00 68] mi<73Hffi#<fcD*&&i:P3«. »500nm 3^*»<?>«SflBS«cP 1 c5&>S>®^£Jg 

o^ST'OS i 0 2 <0*fai ! S:6V^2<0M^>'f-G2 tfU^U 3>^J££8B&#P 1 fc*-*Uc:l5 

c^Xyi^fcfcttSX.yfvK.y^fcr.fcoT, S?2CDX*< "t^SS 1 *0&SS8S£D 1 c i:#V\-3 L Jt fc^-ot . 

U y^tCi: -oT^ 1 <vmm<ry%r£<r>£ 3 fc3*2co M- [0071]<fcfc. S i 0 2 #S»5 0 0 nm<OJ£$Tflf 

^G2c<ojffi»ti. ^2oy~>c/i«w>^s/ aj$*u ^2<?>«8i!jaH2c35(Jsai-r§*-c-fl^«^j 

D 2 c im&21X&. SS2©y-X/KW >«8S/ 30 O^iSfl^ilS. -e<OK. t&6tf)?ili&Jf H 6 c 

D 2 cli»3 0 0 nm<oa!£-e;fc&. -£<0 Kw\->- Mfi #^£*T.£. *gvvtjft7 0 0 nnuaggST'S i 0 2 # 

SI«!i5xio"ciii-'Tfe6. 4*>&AK.$>fz t ). x^f-v^ii. ^ixfcri-5Tm2<0hi->'f-G2crt 

g52<0^— 9"S P 2cfcJ: 0^2<OM^V-f-G2 ceo £*<^«#l£gB£j^li£gWiiIffrB ctfttftSiL* 

Xy^^ffiSSftS (HI 2. Hi 3#$D . S&201- (Hi 6#og) . *<o&. ISl <nmmcom£tfflfL. 

&t£Kaca*j&j£S*u SIW-VFW^S I 2c, ay^hKc, Siwayfvtr^P 

/D 1 c^fc^Jfi^m^y-X/KW Isffl&S 1 c. 3yr>^f^i«cKdc. ^r^tXfc:^2<D=lV-f 

/D 1 c;W&££*tS. mioy-X/b'W^f^lSS y^ri^-hP2c*«Jgj£§^ (HI 6. HI 7# 
/D 1 cfciVf ti/WSBSKacli. SMlWh 40 B&) . 

1/yfGl cfcm2<Ohl^Xf-G2cfcrj:0IR0H*it [00 72 ] m4eoHJS^<^S^> ^4<J0S«1 d^ P 

[0 0 69] iJcclglfD^SfefifJiO^eoi^tcv'Uny jKfiftl 0 15 cm-3tW. xtr^dr^^fci:'?. t' 

^Ki^lWM/yfGla <y h?4 VB 1 d<503tJ6co»5 O 0 nm«0^SOn)^P 

i1><0^1«tCtiV>Tm2eObP->'^-G2a*<i»2 0 0nni -7ISB d1)ijm£il&. t'-y^yB 1 d<7)Jttf> 

aK=Sr£ (Hi 2. Hi 3#^) . ©ISBdWK-^ MiSI^5X l 0^ C m^X'h 

[ 0 0 7 0 ] <Kfc . Jfj5 0 0 nm«S$TS i0 2 ^*f * o ? fetlXtf ^df ^-v/kfcrj: 0 . f-r^S«K a d 

SlStl, m7eofflfi&JgH7 cWmttt&&X'4V?fflm ntzUxnlbS 0 0 nin(7>^$cr)pJgf'-7-JiSKd*sjg 

mmizXWmitZtlZ. ^TS2<OM/>'fG2c fKS^S. ^^l^^KadC0^y><0®Skd^F- 
rttT, at^C^lOhU'^GlcfcTj-WN^'yrt 50 /tyhjg)g{ii»3xl 0 17 cm- 3 r*>5. ?^>Ci^ 



(15) 



2 7 



d <Ofc tfxJOft 1 5 0 n m(7)W § <0 n & H — T JI S S d *< 
J&fcSftS. SlW-VHW>fJSS/DH<0 
fc^JISSdOhW\*;yhigfg{±#5 X 1 O 20 cm-3 
T&S <@18#88) . 
I 0 0 7 3 1 m <0~?X7 (@jjH*-f ) 
)t>. SiO2*^2 0 0nm^)JimEOSJ6{:i') 

CKOSKOVX^Srffl^^S i O2 tcStt^RWfc^U^ 
yS-Xy^-y^-rSifctCiO. IglWM/yfGl d 10 

RD^3fl«M'yfGl dtfeltSS-* 
jE^<a|^aj&l*emT&&. SlOM/VfGld 
fciOf^h^^^B 1 d<O3t*>«0®SBd*^^Bf§ft 
S>. dttfciDb'-yh^^VB 1 dO*:tf«DJlSBds&» 

t'yb5-f >B 1 d#£t&. 
[0074] g&trvcSS 1 (V$mM<r>t%r&cr)£ o tc. IS 1 
1 d*g^SttS. <rw»l<^Sg«SJi 

[00751 Si 02tf>t>fR&f&3<vmmmH3<ltfVi 20 
ftttfU SglO)*&liflB»flcI ldfcvv?L.t{c*M;y 

>iSSS/D2d«h-.y h^>f >-B 1 dO-iCfttrfc 
9. ^Wfc^i«ffiJ<0^«J:dt2m2<7)M^>'f-G 
2di01gaft:)g|£t5r<TfcJ:V>. S&2*>M^^G2 
dti-f-^r ^-/HBJSK a d <7)t^»W)M S K d 0315 i: A, fcT 
iTSUTiJ 1 ?. ft5 0 0nmtf>g&£-C*&. g£2<Dh 
I^>'f-G2dtJj;tf!|gl«?5M^>'f-Gl d«0^fc«t 30 

TOKad«t. *1*>V— */FW >^J^S/D 

i d<aj£#xo$a»&mitf>y— x/FW>'®igs/D 

ldtf±t£. moy-X/FW^ISJgS/Dl d 
*Jjtf?-^*/K88iKadl±. IBKISl^U'VfG 
1 d tm2<0 M^-7-G 2 d i H&ft-TV** . 
[0 0 7 6]<Kfc„ VX^^fflv^Sik^^fcl^^ 
y&X£fto ifC. &2<r>\-V"yf-G2&<7M2<r)x. 
yV2 F 2 <UZ<f-**fUX h yTfgtSC dtmtftZti 

[0077] SJiSftfcJ: "9 y- MB^ftG d d#?gj£3 
^-hgt^GddtfJ&SStat&k, m2<r>h 
VVf-G 2 dc0JS3(iH@Wt^a'CfcS. 

[0078] dtuzESwc . n^tc i*--r$fc.*:* y S' 
h 3 &im&$$> tx'wmffimmizi wmtzti 

•7tS2WM'yf G2 d<0*«t7-F^ yW 1 d 
>-Wl dc7)— SWi-fctT^-h^iGa 
dt^fig$nS. 50 
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[0079] &2<0i&&8iilte I 2 d 

Sfctf), fi5 0 0nmWS$TSiO2 ^HrHiSfU ft 
3*«81Wflf Ste i 0 ¥fflft$*U . Sfl 1 W-V T< V 
4 yfg^S/D 1 d<o-g&#£S;b3:vv?x?£fflu 
T, tSloy-X/KP-f y|g«S/D ldO-gfc»# 
WWWCS i 0 2 jtfXyf-y^Sfut . &4 0 0 n 

mamzTf^rxT^imiiiZtL* &2<?>imfflm 

1 2dWm$rtZ£X'iZb*.iiSF6 SrfflV^TX y^-y 
*f *£fcfcJ:"»-C, ny^^hKdsW^^SilS. 
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